Dissimilatory oxidation of thiosulfate in Chlorobium limicola f. thiosulfatophilum is performed by a sulfur oxidizing multienzyme (Sox) system. The system is widespread in several Green Sulfur bacteria and phototrophic and non-phototrophic Proteobacteria, and becomes physiologically and genetically ever better understood [1, 2] . A few gaps in our knowledge of the structural biology of this system nevertheless need to be clarified. Here we present the first crystal structure of the SoxY component of the Sox-system. SoxY is involved in the initial phase of the reaction cycle and is responsible for the covalent binding of thiosulfate via a reactive cysteine. The resulting complex then serves as a substrate for the other components of the enzyme system. The structure determination of SoxY reveals a tetrameric organization. Each monomer consists of an N-terminal α-helix and an s-type immunoglobulin domain of which both β-sheets are associated with the β-sheets of a second, two-fold NCS-axis orientated monomer. A combination of main chain hydrogen bonds between the edge strands of both sheets and the hydrophobic effect of the inward pointing aliphatic and aromatic side chains enables the formation of a stable, extended dimeric β-sandwich. This secondary structure has the two α-helices on one side and interacts on the other side with a second dimeric β-sandwich via two identical binding patches. The tetramer contains, furthermore, a disulfide bridge between the reactive cysteines in the proximity of each dimeric interaction region. The structural information now obtained sets the stage for further biochemical and biophysical studies of the Sox-based reaction cycle. 
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